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Abstract of JP8282862 

PURPOSE: To enhance the operability and 
working efficiency when paper sheets are 
supplied by lowering a bottom plate for 
stacking paper sheets in the process of 
drawing a paper feed tray. CONSTITUTION: A 
drawable paper feed tray 3 has a bottom plate 
7 for putting paper sheets 6, which can be 
raised and lowered; a feed screw 8 having a 
driven gear 9, which is screwed to a bottom 
plate 7; a rotor 1 1 rotated interlockingly with 
the drawing and inserting operation of the 
paper feed tray 3 from an image forming 
device body 2; and a one-way rotation 
transmitting means for transmitting only the 
one-way rotating motion of the rotor 1 1 , and 
the image forming device body 2 has a driving 
means for driving the driven gear 9. Thus, the 
rotation of the rotor 1 1 is transmitted to the 
feed screw 8 to lower the bottom plate 7 to the 
bottom position by a simple operation of only 
drawing the paper feed tray 3, and in the state 
where the paper feed tray 3 is installed on the 
image forming device body 2, the feed screw 8 
is driven to raise the bottom plate 7. 
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(54) PAPER FEEDING DEVICE 

(57)Abstract: 

PURPOSE: To enhance the operability and working 
efficiency when paper sheets are supplied by 
lowering a bottom plate for stacking paper sheets in 
the process of drawing a paper feed tray. 
CONSTITUTION: A drawable paper feed tray 3 has a 
bottom plate 7 for putting paper sheets 6, which can 
be raised and lowered; a feed screw 8 having a 
driven gear 9, which is screwed to a bottom plate 7; a 
rotor 1 1 rotated interlockingly with the drawing and 
inserting operation of the paper feed tray 3 from an 
image forming device body 2; and a one-way rotation 
transmitting means for transmitting only the one-way 
rotating motion of the rotor 1 1 , and the image forming 
device body 2 has a driving means for driving the 

driven gear 9. Thus, the rotation of the rotor 1 1 is transmitted to the feed screw 8 to lower 
the bottom plate 7 to the bottom position by a simple operation of only drawing the paper 
feed tray 3, and in the state where the paper feed tray 3 is installed on the image forming 
device body 2, the feed screw 8 is driven to raise the bottom plate 7. 
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' * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] it prepares in the interior of the paper tray contained free [ a drawer ] by the body of image 
formation equipment, and this paper tray free [ rise and fall ] — having — many with the bottom 
plate loading the paper leaf of several sheets The delivery screw which has a follower gear in one 
and was screwed in the part at right angles to said bottom plate while being prepared in the interior 
of said paper tray free [ rotation ], The body of revolution which is prepared in said paper tray, is 
interlocked with drawer insertion actuation of said paper tray to said body of image formation 
equipment, and is rotated, The one direction rotation means of communication which transmits only 
the turning effort of the one direction of said body of revolution accompanying drawer actuation of 
said paper tray to said delivery screw as a turning effort for dropping said bottom plate, Feed 
equipment characterized by providing the driving means containing the drive gear which drives said 
follower gear while being prepared in said body of image formation equipment. 
[Claim 2] Feed equipment according to claim 1 characterized by using the rolling gear which 
prepares the rack along the drawer path of insertion of a paper tray in the body of image formation 
equipment, and rolls said rack top as body of revolution. 

[Claim 3] The one direction rotation means of communication which connects a delivery screw and 
body of revolution is feed equipment according to claim 1 or 2 characterized by having the torque 
limiter. 

[Claim 4] The driving means containing a drive gear is feed equipment according to claim 1, 2, or 3 
characterized by making into a driving source the feed motor which drives the feed roller in contact 
with the paper leaf of the maximum upper layer loaded on the bottom plate of a paper tray by 
rotation of an one direction in the feed direction, and drives said drive gear in the direction which 
raises said bottom plate by rotation of the other directions, and in which forward inverse rotation is 
free. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for image formation equipments, such as a copying 
machine and a printer, and relates to the feed equipment which carries out sequential feeding of the 
paper leaf contained by the paper tray from the thing of the maximum upper layer. 
[0002] 

[Description of the Prior Art] With this kind of feed equipment, the paper leaf loaded in the paper 
tray is pushed up up, the pressure welding of the paper leaf of the maximum upper layer is carried 
out to a feed roller, and it is pulling out one paper leaf at a time by driving a feed roller in this 
condition. In order to carry out the pressure welding of the paper leaf of the maximum upper layer to 
a feed roller, the pressure of a spring will change with the difference in the magnitude of the loaded 
paper leaf, and burden with the feed equipment which used the spring so that it might be represented 
by what is indicated by JP,63-267620,A. In the condition at the time of the first stage which was got 
blocked, for example, loaded the paper leaf of 250 sheets, and the condition at the time just before 
exhausting the loaded paper leaf, since the distance which pushes up paper leaf differs, the pressure 
of a spring changes. Although a problem will not have change in which the weight of paper leaf 
carries out sequential reduction, and change of the pressure of a spring if they always balance, it is 
difficult to design the spring with which a proper pressure is generally obtained corresponding to the 
size and the paper type of all paper leaf which are always used. Here, there is a problem that a user 
has to adjust the pressure of a spring as indicated by JP,63-267620,A. 

[0003] Moreover, in recent years, the request of wanting you to increase the amount of the paper leaf 
which can be loaded in a paper tray is strong, and the need of loading a lot of paper leaf of 500 
sheets and no less than 1 000 sheets is increasing. In this case, since the distance which pushes up 
paper leaf becomes long, the problem in the case of carrying out the pressure welding of the paper 
leaf to a feed roller with spring pressure is aggravated further as mentioned above. So, when loading 
number of sheets is increased, the feed equipment of the elevator method which carries out the 
sequential rise of the bottom plate is used so that the paper leaf of the maximum upper layer loaded 
on the bottom plate may become fixed height. 
[0004] 

[Problem(s) to be Solved by the Invention] With the feed equipment of an elevator method, when 
supplying paper leaf, a motor will be driven by switch actuation, a bottom plate will be dropped to 
the maximum downward location, and troublesome actuation of pulling out a paper tray will be 
forced upon a user. Furthermore, it must wait until it drops the bottom plate loading mass paper leaf 
to the maximum downward location, and on the occasion of supply of paper leaf, it takes time 
amount. 
[0005] 

[Means for Solving the Problem] The paper tray by which invention according to claim 1 is 
contained free [ a drawer ] by the body of image formation equipment, it prepares in the interior of 
this paper tray free [ rise and fall ] ™ having — many ~ with the bottom plate loading the paper leaf 
of several sheets The delivery screw which has a follower gear in one and was screwed in the part at 
right angles to said bottom plate while being prepared in the interior of said paper tray free 
[ rotation ], The body of revolution which is prepared in said paper tray, is interlocked with drawer 
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insertion actuation of said paper tray to said body of image formation equipment, and is rotated, The 
one direction rotation means of communication which transmits only the turning effort of the one 
direction of said body of revolution accompanying drawer actuation of said paper tray to said 
delivery screw as a turning effort for dropping said bottom plate, While being prepared in said body 
of image formation equipment, it is feed equipment possessing the driving means containing the 
drive gear which drives said follower gear. 

[0006] Invention according to claim 2 is feed equipment using the rolling gear which prepares the 
rack along the drawer path of insertion of a paper tray in the body of image formation equipment, 
and rolls said rack top as body of revolution. 

[0007] The one direction rotation means of communication with which invention according to claim 
3 connects a delivery screw and body of revolution in invention according to claim 1 or 2 is feed 
equipment equipped with the torque limiter. 

[0008] The driving means in which invention according to claim 4 contains a drive gear in invention 
according to claim 1, 2, or 3 is feed equipment which makes a driving source the feed motor which 
drives the feed roller in contact with the paper leaf of the maximum upper layer loaded on the bottom 
plate of a paper tray by rotation of an one direction in the feed direction, and drives said drive gear in 
the direction which raises said bottom plate by rotation of the other directions, and in which forward 
inverse rotation is free. 
[0009] 

[Function] According to invention according to claim 1 , since the turning effort to the one direction 
of the body of revolution interlocked with drawer actuation of the paper tray from the body of image 
formation equipment is transmitted to a delivery screw by the one direction rotation means of 
communication, the bottom plate in which this delivery screw was screwed descends. Since the 
turning effort to the other directions of the body of revolution interlocked with insertion actuation of 
the paper tray to the body of image formation equipment is not transmitted to a delivery screw, a 
bottom plate maintains the location at the time of descent. Where a paper tray is inserted in the body 
of image formation equipment, when a driving means is driven, in order that the drive gear of this 
driving means may make a delivery screw rotate the follower gear formed in one, it becomes 
possible to raise a bottom plate. 

[0010] Since the rolling gear which rolls the rack top prepared in the body of image formation 
equipment as body of revolution was used according to invention according to claim 2, flattery 
rotation of the body of revolution is certainly carried out to drawer actuation of a paper tray, and it 
becomes possible to drop a bottom plate certainly to the maximum downward location. 
[001 1] According to invention according to claim 3, since the one direction rotation means of 
communication which connects a delivery screw and body of revolution is equipped with the torque 
limiter, when the paper tray was pulled out to the middle and a bottom plate arrives at the maximum 
downward location, between the body of revolution and the delivery screws which rotate still more is 
maintained by the power cut off state. 

[0012] In order to make into a driving source the feed motor which rotates a drive gear in the 
direction which the driving means containing the drive gear which drives the follower gear of a 
delivery screw drives [ direction ] a feed roller in the feed direction by rotation of an one direction, 
and raises a bottom plate by rotation of the other directions and in which forward inverse rotation is 
free according to invention according to claim 4, it becomes that it is possible in raising a bottom 
plate using the feed roller which drives a feed roller. 
[0013] 

[Example] One example of this invention is explained based on a drawing. As shown in drawin g 1 , 
the image formation equipments 1, such as a copying machine, and the paper tray 3 inserted in the 
body 2 of image formation equipment of this image formation equipment 1 free [ a drawer ] are 
formed. The rack 4 is formed in the medial surface of one side of the body 2 of image formation 
equipment along the drawer path of insertion of a paper tray 3. the case 5 where, as for the paper tray 
3, the top face was opened wide — having — this case 5 many — the bottom plate 7 loading the 
paper leaf 6 of several sheets is formed free [ rise and fall ]. Although not illustrated, in order to 
make the inside of a case 5 go up and down a bottom plate 7 with a level posture, the guide which 
shows the both sides of a bottom plate 7 at least is prepared in it. 
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[0014] moreover, loading of said paper leaf 6 — a female screw (not shown) is formed in said a part 
of bottom plate 7 which becomes out of range, and the delivery screw 8 held free [ rotation ] with the 
posture perpendicular to a paper tray 3 is screwed in it by this female screw. The follower gear 9 is 
formed at one below [ a part of] the bottom, plate 7 of this delivery screw 8, and the transmission 
gear 10 which always geared on this follower gear 9 is held free [ rotation in said some of cases 5 ]. 
In addition, although the follower gear 9 and the transmission gear 10 use the bevel gear, they are not 
restricted to a bevel gear. Furthermore, under the case 5, the rolling gear 1 1 as body of revolution 
arranged on the axial center of the delivery screw 8 is formed free [ rotation ]. A part of periphery of 
this rolling gear 1 1 is projected from the side of said case 5 so that it may gear on said rack 4. 
[0015] As shown in drawing 2 , where a paper tray 3 is inserted in the body 2 of image formation 
equipment to the last, it can be separated from said rolling gear 1 1 from said rack 4, and it can rotate 
freely. Moreover, as shown in drawing 3 , the rolling gear 1 1 and said delivery screw 8 are 
connected by the one direction rotation means of communication 12 equipped with the torque limiter 
(not shown). This one direction rotation means of communication 12 transmits only rotation of the 
one direction of said rolling gear 1 1 accompanying drawer actuation of the paper tray 3 from the 
body 2 of image formation equipment to said delivery screw 8, and it is constituted so that said 
bottom plate 7 may be dropped. 

[0016] In drawin g 2 , the screw of the delivery screw 8 is a left screw, and when the rolling gear 1 1 
rotates in the direction of an arrow head (clockwise rotation), an one direction rotation means of 
communication 12 tells rotation of the rolling gear 1 1 to the delivery screw 8, and, specifically, it has 
the structure where a bottom plate 7 descends by rotation of this delivery screw 8. Furthermore, 
when a paper tray 3 is inserted to the last, the transmission gear 13 with which said transmission gear 
10 is connected on the same axle is formed in the body 2 of image formation equipment free 
[ rotation ]. 

[0017] Next, the configuration of the driving means prepared in said body 2 of image formation 
equipment is shown in the top view of drawing 4 , and the vertical section side elevation of drawing 
5 . This driving means 14 makes a driving source the feed motor 15 in which forward inverse 
rotation is free. Fitting of the motor gear 17 is carried out to the pars intermedia of the revolving 
shaft 16 of this feed motor 15 fixed, and the swinging arm 19 is connected with it free [ rocking ] 
through the torque limiter 18 at the tip of a revolving shaft 16. The planet gear 20 which always 
geared on the motor gear 17 at free one end of this swinging arm 19 is held free [ rotation ] through a 
pivot 2 1 , and the stoppers 22 and 23 which regulate the rocking range of a swinging arm 1 9 in 
contact with a pivot 21, and the drive gears 24 and 25 which gear to a planet gear 20 are arranged by 
the both sides of this swinging arm 19. One drive gear 24 is connected with a feed roller (not 
shown), and the drive gear 25 of another side is connected with said transmission gear 13 through the 
gear train (not shown). 

[0018] In such a configuration, the condition which shows in drawing 6 (a) and drawin g 7 (a) is in 
the condition that the paper tray 3 was contained by the body 2 of image formation equipment, and is 
in the condition which exhausted the paper leaf in a paper tray 3 (see the paper leaf 6 of drawin g 1 
about paper leaf). In order to carry out the sequential rise of the bottom plate 7 of a paper tray 3 with 
advance of feeding until it results in this condition, in this condition, the bottom plate 7 has arrived at 
the maximum rise location. 

[0019] If it pulls out a paper tray 3 from the body 2 of image formation equipment as shown in 
drawing 6 (b) and (c) in supplying paper leaf to a paper tray 3, the rolling gear 1 1 will rotate a rack 4 
top clockwise (the direction of an arrow head of drawin g 3 ). This rotation is transmitted to the 
delivery screw 8 by the one direction rotation means of communication 12, as shown in drawin g 7 
(b), a bottom plate 7 descends by rotation of the delivery screw 8, and where a paper tray 3 is 
completely pulled out from the body 2 of image formation equipment, as shown in drawing 7 (c), a 
bottom plate 7 descends to the maximum downward location. 

[0020] Although old explanation is the case where the bottom plate 7 located in the maximum rise 
location is dropped, in the condition that paper leaf remains on the bottom plate 7, a bottom plate 7 is 
located in low order rather than the maximum rise location. If a paper tray 3 is completely pulled out 
besides the body 2 of image formation equipment in this condition, a bottom plate 7 will arrive at the 
maximum downward location in the middle of that drawer, but in this case, since an one direction 
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rotation means of communication 12 has the torque limiter, only the rolling gear 1 1 rotates. 
Therefore, the unusual force is not applied to a bottom plate 7 or the delivery screw 8. 
[0021] As mentioned above, since the bottom plate 7 has already descended to the maximum 
downward location in the process which pulls out a paper tray 3 from the body 2 of image formation 
equipment when actuation is easy and a paper tray 3 is pulled out, since a bottom plate 7 can be 
dropped to the maximum downward location, paper leaf can be supplied immediately. 
[0022] In this case, the rack 4 along the drawer path of insertion of a paper tray 3 is formed in the 
body 2 of image formation equipment, and since the rolling gear 1 1 rolling on this rack 4 top was 
used as body of revolution, it becomes possible to carry out flattery rotation of the rolling gear 1 1 
certainly to drawer actuation of a paper tray 3. Thereby, a bottom plate 7 can be certainly dropped to 
the maximum downward location. Moreover, even if it makes the chain which engages with this 
sprocket wheel meet the drawer path of insertion of a paper tray 3 and stretches it on the body 2 of 
image formation equipment, using a sprocket wheel as body of revolution, it becomes possible to 
make the same actuation as abbreviation perform. 

[0023] As shown in drawing 1 , after loading paper leaf 6 on paper tray 3 pulled-out bottom plate 7, 
although the rolling gear 1 1 rotates counterclockwise conversely, in the process which inserts a 
paper tray 3 in the body 2 of image formation equipment, rotation of this counterclockwise rotation 
is not delivered the above-mentioned actuation to the delivery screw 8. This is an operation of an one 
direction rotation means of communication 12. Therefore, a paper tray 3 is inserted in the body 2 of 
image formation equipment with the condition of having located the bottom plate 7 in the maximum 
downward location. In the state of this insertion, the transmission gears 10 and 13 are connected on 
the same axle. 

[0024] Next, actuation of a driving means 14 is explained. In drawin g 4 , if the feed motor 15 is 
driven, while the motor gear 17 rotates, the swinging arm 19 which receives rotation of a revolving 
shaft 16 through a torque limiter 18 will rock centering on a revolving shaft 16, but when the tip of a 
pivot 21 contacts a stopper 22 or 23, it is stood still. Although the feed motor 15 rotates still more, 
since the revolving shaft 16 and the swinging arm 19 are connected through the torque limiter 18, 
they do not require the force with a swinging arm 19 and stoppers 22 and 23 impossible for. 
[0025] In raising the bottom plate 7 of a paper tray 3, in drawing 4 , it drives the feed motor 15 
clockwise (the direction of a continuous-line arrow head). By this, the motor gear 17 rotates 
clockwise, a swinging arm 19 rotates and stands it still to a stopper 23 side, and rotation of the motor 
gear 1 7 is transmitted to the drive gear 25 through a planet gear 20 in this condition. Rotation of the 
drive gear 25 is transmitted to the transmission gear 13 through a gear train, further, it is transmitted 
to the follower gear 9 through the transmission gear 10 from the transmission gear 13, and the 
delivery screw 8 rotates to the follower gear 9 and one. The hand of cut is a counterclockwise 
rotation (the direction of an arrow head, and opposite direction) in drawing 3 , and a bottom plate 7 
goes up. If the paper leaf of the maximum upper layer on a bottom plate 7 reaches the fixed height 
by which a pressure welding is carried out to a feed roller, since the feed motor 15 will stop by the 
detecting signal of a paper leaf detector (not shown) which detects the location of the paper leaf of 
the maximum upper layer, a bottom plate 7 is also stopped in fixed height. 

[0026] And an output of a feed instruction rotates the feed motor 15 counterclockwise (the direction 
of a dotted-line arrow head) in drawin g 4 . In this case, a swinging arm 19 is rocked until a pivot 21 
contacts a stopper 22, and the rotation to the counterclockwise rotation of the motor gear 17 is 
transmitted to the drive gear 24 from a planet gear 20. Since rotation of this drive gear 24 is 
transmitted to a feed roller, the paper leaf of the maximum upper layer on a bottom plate 7 is drawn 
out by the feed roller. Thus, if feed actuation is continued, since a paper leaf detector will become 
off, as the feed motor 1 5 is driven clockwise and mentioned above, the actuation which raises a 
bottom plate 7 to fixed height is repeated. 

[0027] As mentioned above, since the bottom plate 7 of a paper tray 3 can be raised using the feed 
motor 1 5 which drives a feed roller, structure can be simplified and a cost cut can be aimed at. 
[0028] In addition, although structure was used so that a power transfer path might be changed by 
rocking actuation of a swinging arm 19 when rotation of the one direction of the feed motor 15 was 
transmitted to a feed roller and rotation of the other directions was transmitted to the delivery screw 
8 Two one-way clutches with which the rotation transfer directions differ, respectively in the gear 
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train driven on the feed motor 15 in which forward inverse rotation is free are prepared. Rotation of 
the one direction of the feed motor 15 is transmitted to a feed roller through one one-way clutch, and 
you may make it transmit rotation of the other directions of the feed motor 1 5 to the delivery screw 8 
through the one-way clutch of another side. 
[0029] 

[Effect of the Invention] the paper tray which is contained free [ a drawer ] by the body of image 
formation equipment according to invention according to claim 1 — many — with the bottom plate 
loading the paper leaf of several sheets which can be gone up and down The delivery screw which 
has a follower gear in a part and was screwed in it at right angles to said bottom plate, and the body 
of revolution which is interlocked with drawer insertion actuation of said paper tray, and is rotated, 
The one direction rotation means of communication which transmits the turning effort of the one 
direction of said body of revolution accompanying drawer actuation of said paper tray to said 
delivery screw as a turning effort for dropping said bottom plate is formed. Since the driving means 
which contains in said body of image formation equipment the drive gear which drives said follower 
gear was established, the turning effort to the one direction of the body of revolution interlocked 
with drawer actuation of the paper tray from the body of image formation equipment Since it is 
transmitted to a delivery screw by the one direction rotation means of communication, the bottom 
plate in which the delivery screw was screwed can be dropped. Moreover, since the turning effort to 
the other directions of the body of revolution interlocked with insertion actuation of the paper tray to 
the body of image formation equipment is not transmitted to a delivery screw, where a paper tray is 
inserted in the body of image formation equipment, it can locate a bottom plate in the maximum 
downward location, can rotate a delivery screw by the driving means, and can raise a bottom plate. 
Therefore, since it may shift to the supply activity of paper leaf while a bottom plate can be dropped 
to the maximum downward location by the easy actuation which pulls out a paper tray and a paper 
tray is pulled out, paper leaf can be supplied in a short time. 

[0030] Since the rolling gear which rolls the rack top prepared in the body of image formation 
equipment as body of revolution was used according to invention according to claim 2, flattery 
rotation of the body of revolution can be certainly carried out to drawer actuation of a paper tray, and 
a bottom plate can be certainly dropped to the maximum downward location. 
[0031] According to invention according to claim 3, the one direction rotation means of 
communication which connects a delivery screw and body of revolution can maintain between the 
body of revolution and the delivery screws which rotate still more to a power cut off state, when the 
paper tray was pulled out to the middle and a bottom plate arrives at the maximum downward 
location, since it has the torque limiter. When the unusual force is applied to a bottom plate or a 
delivery screw by this, failure can be prevented beforehand. 

[0032] According to invention according to claim 4, the driving means containing the drive gear 
which drives the follower gear of a delivery screw In order to make into a driving source the feed 
motor which rotates a drive gear in the direction which a feed roller is driven [ direction ] in the feed 
direction by rotation of an one direction, and raises a bottom plate by rotation of the other directions 
and in which forward inverse rotation is free, A bottom plate can be raised using the feed motor 
which drives a feed roller, and, thereby, simplification and a cost cut of structure can be aimed at. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the vertical section side elevation showing one example of this invention. 
[Drawing 2 ] They are some horizontal sectional views showing the drive structure of the follower 
gear of a delivery screw, and a rolling gear. 

[Drawing 3] They are some vertical section side elevations showing the drive structure of the 
follower gear of a delivery screw. 

[Drawing 4] It is the top view showing a driving means. 

[Drawin g 5] It is the vertical section side elevation showing a driving means. 

[Drawing 6] It is the horizontal sectional view showing drawer actuation of the paper tray from the 
body of image formation equipment. 

[Drawing 7] It is the vertical section side elevation showing downward actuation of the bottom plate 
accompanying drawer actuation of a paper tray. 
[Description of Notations] 

2 Body of Image Formation Equipment 

3 Paper Tray 

4 Rack 

6 Paper Leaf 

7 Bottom Plate 

8 Delivery Screw 

9 Follower Gear 

1 1 Body of Revolution, Rolling Gear 

1 2 One Direction Rotation Means of Communication 

14 Driving Means 

1 5 Feed Motor 
25 Drive Gear 

[Translation done.] 
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